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ABSTRACT
The Inkometer is the most commonly used for measuring
ink tack. Several problems Involved in use of the Inkometer
to measure tack are discussed. An attractive method of
measuring ink tack is needed.
This study concerns the relationship of ink tack to
viscosity. Ink tack is of importance at the moment of
printing. Since it correlates with the picking of paper, the
relationship between viscosity and paper picking as
correlected with the different press speeds were investigated.
An I G T Printability Tester (Model-Al) with a printing spring
attachment was used to apply ink to paper. An Inkometer and
a Brookfield Viscometer were used to measure the ink tack and
viscosity respectively. Comparisons were made between
viscosity and ink tack with paper picking. The experimental
factors studied were viscosity, ink tack and three levels of
press speeds, which are defined as relatively low, medium and
high.
The results reveal that there exists a relationship
between viscosity and tack. The results also show that the
higher the viscosity of an ink, the more the increase in paper
picking and that higher the press speeds with the same ink
viscosity results in increased paper picking.
Abstract approved: thesis advisor
title and department
date
CHAPTER ONE
INTRODUCTION
Rheology of printing inks is the study of ink behavior
relating to flow and deformation due to the rollers and
plates on the press. "The purpose of this science is to
define and evaluate the accepted rheological terms and
relates conceptions or properties such as viscosity, yield
value, thixotroply, gravitational forces affecting flow,
etc."*l
It is obvious, owing to the requirements of quality and
mass production, that printing technology improves as more
knowledge of the physical properties of pigment-vehicle
systems is developed.
Rheological studies are complicated and are conducted in
research laboratories; tack, plastic viscosity and yield value
are three simple rheological properties which can be measured
and correlated with press behavior. The behavior of these
properties are important factors in press performance.
RHEOLOGY TN THF. PRINTING INDUSTRIES
Generally speaking, there are two categories into which
inks fall:
1.Newtonian fluid inks such as gravure and flexographic
inks Ink makers supply those kinds of inks at a viscosity
much higher than that required by printing press condition.
The printing operator can achieve the optimum printing
conditions for the job in hand by adding solvent.
2.Non-newtonian fluid ink such as lithographic and
letterpress inks In recent years, those inks have been
supplied press ready requiring no addition or modification.
The rheological behavior of non-newtonian ink and
newtonian ink is different. The rheology of newtonian fluids
does not require the establishment of a rheogram because the
rheogram is simply a straight line passing through the origin.
( see Fig 4 ) The only information needed is the slope of the
line which can define the viscosity. But the rheology of
non-newtonian fluids is complicated.
BASIC THEORY OF NEWTONIAN AND NON-NEWTONIAN FLUIDS
It is convenient to begin with the examination of flow
in an ideal or simple system, in order to explain the meaning
of viscosity. A newtonian liquid is a so-called "ideal
liquid" in which the rate of flow is directly proportional to
the applied force.
Considering the behavior in a newtonian fluid as folow:
In a newtonian fluid - viscosity keep constant, the
planes cd and ab are parallel. Suppose that plane ab is held
stationary and another parallel plane cd is placed in motion
under a known shearing stress as shown in Fig 1 & Fig 2.*2
Shear stress T
Fig. 1. Newtonian flow.
Shear stress T
T
Velocity V
d
X
iV
1 ' b
Fig. 2. High viscosity Newtonian flow.
5Obviously Fig 2 shows a higher viscosity newtonian flow;
because the movement showed on figure 2 is smaller than that
showen in figure 1 with the same force applied to those
fluids.
It follows that:
T^)D (D
T is proportional to D
then J T/D (2)
*j represents the coefficient of viscosity.
T=shearing stress - shearing force per unit area.
Dvelocity gradient or rate of shear
=dV/dX=cot 0 (dimensions sec -1)
and V is the velocity of the liquid
X the direction perpendicular to the vector of
velocity.
From equation 2, one can explain the basic different
between newtonian and non-newtonian fluids. If the applied
force is increased, the viscosity of the fluid doesn't
change, and one can describe this fluid a newtonian fluid;
otherwise, one has a non-newtonian fluid. And the term of
viscosity is the resistaance to flow or the oppsite of
*fluidity.*3
In the case of a Bingham material*4 we have ,too, a
linear relationship between T and D:*5
T-To+J)pD (3)
where To is designated the yield value, p is designated the
plastic viscosity. (See Fig 3)
The characteristic of a Bingham material is that while
applying a force to a fluid, there is no flow untill the shear
stress (T) exceeds the critical stress (To) and the exceeded
shear stress (T-To) is proportional to the rate of shear (D).
Plastic viscosity
Fig. 3. Ideal plastic substance.
Fig 4 shows the diference betweeen newtonian and
non-newtonian flow by a plot of the curves on a T-D chart. *6
I: Vehicles and thin inks.
(Newtonian)
II: Typical of most inks.
(Pseudoplastic)
Fig. 4.Typical flow curves obtained by plotting stress (T)
versus rate of shear (D). Key 1, Newtonianvehicles and thin
inks; Key 2, Pseudoplastic typical of most inks. Recommended
nomenclature for Type 2 flow in Shear Thinning.
8Ostwald found a third type of flow. (Shown in Fig. 5)*5
Fig. 5. Ostwald flow curve produced by anomalous
systems, obtained by plotting stress (T) versus rate of shear
(D).
Thus, the Ostwald curve can exibit both pseduoplastic
(at low shear) and dilatant behaviours (at the upper end of
the curve) .
BASIC THEORY OF INK TACK
Ink tack is the resistance to splitting of an ink film
between two separating surfaces, i.e. stickness. The property
of tack is defined as that property of interal cohesion
between praticles of an ink that can be described as the
pulling power of the ink against another surface, so the basic
evaluation of tack in printing ink was made by tapping out an
ink with the finger on a glass plate. The experienced press
operator can use this technique to feel or to measure the ink
tack by stickness of the ink. This method may be practical but
not scientific, particularly on a fast running job, the need
arose for a numerical scale to obtain more accurate and
referable data, and attempts were made to estimate tack by a
"tackmeter".
The basic principle of such tackmeters is that two
rollers, one of which is driven, rotate with a film of ink of
known thickness on them, in order to measure the torque
required to maintain the position of a deformable-nondeform-
able roll pair. It is recommended that tack measurements
should be carried out at a room temperature of
23'
c and
circulating water 25,c.*8
However, the split is between ink rollers, or between
roller and plate, or plate and substrate, Sjodahl*9 has shown
10
that the ink splits in filaments. (See Fig 6)
The formation of the filament is caused by the forces
applied to the ink film through roller nips causing ink film
to become elongated. It is obvious that the requirements of
the forces for filament formation are larger than those
requirements for its precedent elongation.
Fig. 6. Filamentation in a roll nip. The side view was
taken using a microflash technique by Lars Sjodahl,
Interchemical Corporation, Chicago, Illinois.
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Stefan derived the following equation :*10
F - 322.71 - \
-t W W
Where F is the required force to separate the two plate
H is the viscosity.
t is the time required to effect the separation
h is the initial clearance
h.j is the final clearance
a is the plate radius
This equation was developed for the elongation of a
single filament. It does indicate how filimenting does occur.
TACK BEHAVIOUR
When we deal with lithographic printing, the ink tack is
significant. This ink property is of importance at the moment
of printing since it controls picking of the paper.
Of course, picking problems are not only affected by the
ink tack, but also affected by the ink film thickness,
pressure attained in printing, the period of contact between
paper and printing element, and the rate at which the paper is
separated from the printing element.*11 By fixing the other
12
parameters, we may find that the more one increases the ink
tack, the more chance of causing a paper picking problem. We
may also find that the more one increases the press speed,
the easier it is to cause the paper picking problem.
13
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CHAPTER TWO
REVIEW OF THE LITERATURE
FURTHER STUDY OF ANOMALOUS VISCOSITY
A significant property of printing ink dispersion is
viscosity. The reasons for determining viscosity at various
shear rates is not only for the collecting of data at the
shear rates which are used in printing, but also for the
elucidation of this structure.
As a matter of fact, all printing inks are suspensions
of solid pigment particles in various types of vehicles. Inks
have a variety of ranges of pigment concentrations and
viscosities. (See table 1)*1
table 1
Viscosities of Printing Inks
Types Per cent pigment Viscosity, poises
.5-10
1-100
10-500
2-10
100-800
Gravure 10-30
Flexographic 10-40
Letterpress 20-80
News ink 8-12
Lithographic 20-80
15
The basic factors in anomalous flow have been recognized
for a long time. The following statements can give us an
understanding of the theoretical background in printing ink
flow behavior.
"Einstein derived the first equation for calculating
the viscosity of a Newtonian suspension from the
concentration of pigment. Printing ink systems, however,
do not obey the relation between volume concentration and
viscosity defined by his equation, nor do they obey
strictly any of the known relations in which a single
viscosity parameter is employed.
in the case of dispersions, viscous anomalies
stem from two primary causes: particle disturbances such
as rotation of clusters, and immobilization of vehicle in
interstices of aggregates or pigment surfaces.
Several workers have attempted the application of
rheology to dispersion technology. Among these are
Bingham who recognized that different dispersions exhibit
different anomalies, Green who established a basis for
industrial utilization of rheological data, Reiner who
developed a theoretical treatment of sources of anomalies
in general which has recently been used to advantage in
the printing ink field, and Voet and Suriani who
established a simple relation between relative plastic
viscosity and the ratio of pigment to vehicle volume:
log Ur=Ko
Ur is the ratio of plastic viscosity of the dispersion to
the viscosity of the vehicle, and o is the ratio of
pigment volume to vehicle volume, the constant K varies
from system to system but appears to characterize the
rheological behavior of any one dispersion. "*2
Considering the pseudoplastic case only, there are three
variables which might be encountered in the rheology of
dispersions. They have been made by Reiner. *3
(1) Particle-liquid interaction. The interactions are
forced by the van der Waal's attractive forces. *4 They give
16
rise to immobilization via adsorption which, being a
reversible process, may lead to anomalies; are easier found
at low shearing stress. Not until the shear energies produced
by applied stress equivalent to those of absorption link,
pseudoplasticity will occur.
(2) Particle-particle interaction. This interaction
results in steric immobilization where the vehicle is trapped
in the interstices of clusters of particles. When these
clusters are broken down reversibly on shearing, the
pseudoplasticity is produced, (i.e. decreased the apparent
viscosity with increased shear.)
(3) Disturbances leading to pseudoplastic behavior.
Disturbances occur when the particle, if not spherical or not
rigid, can distort or align itself with shear. Four mechanism
have been recognized by the following statements.
"Reiner lists four criteria to ascertain the type of
interaction by means of flow curves. The first is based
on the response of relative viscosity to temperature.
The second is the reversibility of the flow curve.
The third is the existence of a lower limit of
nonlinearity- The fourth, believed to give the most
promising results in applying theory to practice, is the
relation of inherent viscosity at zero rate of shear to
that at infinite shear as the concentration of pigment is
increased; For additional details the reader is
refered to Reiner's excellent description of "structural
viscosity"
already cited. "*5
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THE IMPORTANCE OF INK TACK
Tack is one of the most important properties necessary to
predict ink behavior*6 and is widely measured as a quality
control indication. *7 Stability is the behavior of the ink
on the rollers and blankets of the press. The curve of
Fig. 7 shows tack stability curves which indicate press
stability and setting rate by changing the different types of
ink vechicles.*8
Tack
Rsm solution
1 Renn/Oil 'alio
1 1 Resin/Oiliatio
Stand oil
Tim.
Fig. 7. Curves showing tack stability which indicate press
stability and setting rate.
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The explanation from The Printing Ink Manual is as
follows:
"The graph of Fig 7 shows that, as there is no distillate
to evaporate from the stand oil formulation, press
stability is good; but as phase separation cannot take
place, setting rate is poor. The resin solution offers
rapid setting but poor press stability and consequently
cannot be used for high quality printing. Provided that
good resin/distillate compatibility exists in the 2:1
resin/oil varnish, this type of varnish can be used for
high quality work where quicksetting is the major
requirement. Where improved press stability and gloss is
required with good quickset properties, a resin/oil ratio
of 1:1 is perferable."*9
The drying rate of the ink also affects the ink
stability. The graph of Fig. 8 shows different conditions of
the relationship of tack and time after printing. The tack
increasing too fast indicates ink drying too fast and poor
stability on the rollers; too little increase might show that
the inks give unsatisfactory drying. *10
19
Tack
Desirable condition of smal
rise in tack in delivery pile
Tack
Time
Print
High tack peak
Undesirable condition of large
rise in tack in delivery pile
Time
Print
Fig. 8. A graph showing the relationship of tack and time
after printing.
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The other purpose of measuring tack is to ensure that
the ink is suitable for the paper being used and will not pick
its surface.*11
The Effect of Ink Tack on Paper Picking
Basically paper picking is related to the paper surface
strength. Before discussing the picking problem, one should
consider the nature of the printing impression. Fig 9 shows
the parts of the structure of offset impression during
-3
printing. It only takes about 3 to 5 x 10 second*12 for the
paper to travel from point a to point c. Theoretically, ink
can transfer from blanket to paper during that time. But,
acturally the transfer continues as far as point d, because
of ink stickness which holds the paper until the ink film is
separated in two parts by the pulling force. Before the ink
film ruptures, ink itself generates the inverse force to
resist the pulling force and this force acts on the paper
surface and tends to pick it.
So called " picking
" is the removal of part of the
surface of paper at point d during printing. Picking
occurs when the pulling force of the ink is greater than the
surface strength of the paper, whether coated or uncoated.
With higher press speeds and the increasing use of tacky
inks, instances of paper failure due to picking is becoming
more frequent. *13
21
Blanket
Paper
Fig. 9. Diagram of Impression
Point a is the starting point of roll nip when the
impression roller compresses the blanket roller. Point b is
nip center. Point c is the impression roller off the blanket
roller. Point d is the separating point where the paper is
pulled from the blanket. Point e is the point where the paper
is gripped.
22
THE PROBLEMS OF USING THE INKOMETER
Among all kinds of tackmeters which have been designed}
the Inkometer is the closest approach to measuring the ink
tack as found on the press. It was designed by Reed.*14 It
is also the most popular one in the industry now. The
inkometer, however, is still not good enough to express the
tack of an ink. For example, it does not exactly duplicate a
printing press the optimum ink film thickness for
measurement is much greater than that found on press which is
about 7u, and equilibrium readings are exceedingly difficult
to obtain. The second reason is the torque roller is made of a
rubber composition and no such rollers can insure that the
characteristics of the rollers are permanent. Distortion of
the composition rollers which absorb the solvent or exude the
solvent or plasticizer is always present and affects the
Inkometer reading.*15
Furthermore, the following statements also strongly
supports this point.
"Bikerman has concluded that only viscous forces are
involved in the peeling of a flexible substrate from a
plane surface in contact with a Newtonian liquid.
Apparently viscometry, if conducted properly, would
provide the constants needed to characterize the low
shear flow behavior of a system under tension, but
additional knowledge of the flow pattern (i.e. the
kinematics) is needed before a complete description can
be given of tack on roll systems. "*16
23
STATEMENT OF THE PROBLEM
In the printing industries and ink industries, an
inkometer is widely used to measure the ink tack. But the
problem is that the inkometer does not express the real ink
tack either in a theoretical way or in a practical way. When
we compare the results of two different Inkometers by testing
the same ink, we find that the results are not necessarily
consistent. *17 Furthermore, there still exists much
disagrement about ink tack. The Inkometer may only partially
express the phenomenon of ink tack.
Since those problems exist and ink tack is the most
important factor governing performance on the press,
developing a new method is a matter of urgency.
Turner points out that:
"It has been found from experience that for the type
of formulations used in this investigation, there exists
a very rough general relationship between tack and
viscosity. Thus when extremes are considered high and low
viscosities are normally accompanied by high and low tack
value respectively. "*18
HYPOTHESES
The purpose of this study is to examine the correlation
among the viscosity, ink tack and paper picking.
24
The hypotheses are stated as follows:
If there exists some kinds of relationship between the
behavior of ink tack and ink viscosity, then we can use ink
viscosisty to follow ink tack so as to predict the behavior
of the ink. This paper investigates two research questions.
The first question is : There exists a relationship
between viscosity and ink tack which is measured by an
Inkometer. When higher or lower the viscosities are related
with higher or lower tack value respectively. The null
statement is "There is no relationship between viscosity and
ink tack."
The second question investigates the relationship between
viscosity and paper picking and correlates with the different
press speeds.
25
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CHAPTER THREE
METHODOLOGY AND RESULTS
PART ONE: METHODOLOGY
- -
This paper deals with heat-set lithographic process
color inks and web-offset printing. The variables of this
study will be : ink tack, ink viscosity and press speed.
The other parameters are fixed paper, fountain solution
and temperature (room temperature).
The relationship between the viscosity and ink tack is
too complex to discuss in this study. The writer will seek
to correlate tack with viscoity using experimental data.
To approach the hypothesis, the experimental work was
as follow:
Viscosity was varied to determine:
1. the correlation of tack with viscosity.
2. the correlation of paper picking and press speed with
viscosity.
The measuring devices included the Inkometer, a
viscometer, an I G T simulated printer and pick tester.
Newsprint paper and three standard heatset inks (cyan, magenta
and yellow) were chosen.
28
MEASUREMENT OF INK VISCOSITY
The Brookfield Sycrochrolectric Viscometer model RVT
used in this experiment has seven different sizes of spindles
and ten speeds ranging from .5 to 100 rpm for measuring shear
force of an ink fluid. On the other end of the gear train,
the dial pointer movement provides a scale reading from 0 to
100 when the spring, which is connected to the gear train, is
wounds until the tension equals the fluid force. When the
maximum reading is obtained and the following formula for RVT
spindles is used, then the viscosity of an ink fluid is
calculated.
Formula for RVT spindles.
V=D x K x F
V = viscosity (centipoise)
D = dial reading
F - factor ( See appendix 1 )
K - 0.01
It is recommended that torque readings be taken 15
seconds after each speed change. *1 The Brookfield Viscometer
is claimed to be accurate within + one percent and to be
reproducable within +0.2 percent. *2
29
MEASUREMENT OF INK TACK
The Inkometer is made by Thwing-Albert Instrument
Company; there are two models of the Inkometer. The only
difference between the two is operating speeds. The B-45
model made to operate at speeds of 314, 628 and 942 feet per
minute and c-46 model wich operates at speeds of 314, 942
and 1570 feet per minute, these experiments were run at speeds
at 942 feet per minute. The new synthetic rollers are better
for use in measuring the ink tack of the heat-set inks.
Furthermore, the rollers in the Inkometer should be set
at the temperature of 90 degree Fahr. by using a thermostatic
bath. The Thwing-Albert Instrument Company recommends that the
Inkometer should be set up in a room where the temperature and
humidity can be controlled, and away from drafts and building
vibrations. *3 The operation is described as follows: The ink
is applied to the rollers and is distributed evenly; then the
machine is shifted to high speed. Readings are taken from the
inkometer by directly reading the attachment at twenty
seconds, one minute and every following minute until ten
minutes after starting the Inkometer have elapsed.
30
MEASUREMENT OF PAPER PICKING
The I G T Tester is the most commonly used way to measure
the pick resistance of paper through various tack-graded inks
by close simulation of the printing process. The procedure to
measure the picking resistance is: Distribute the inks with
varying viscosity individually from the ink distributer to a
clean dry printing rubber layer disc, place it in position on
the print tester, load the paper strip and adjusted the
impression presure setting up to 30kgf. It is improtant that
there is control of the ink film thickness on the surface of
the disc. The I G T manufacturer recommands that the original
quantity of the ink, which applies to the ink distributer, is
0.6 ccm; the average thickness of the ink layer is 4.8 um
(limit values 4.92-4.68 um) . The ink gauge is used to measure
the exact amount of ink. After release of the sector
(impression roller), the print is examined through a
magnifier.
Three printing speeds were chosen, (controlled by the
printing spring attachment) as follows:
A scale: 0-425 fpm.
M scale: 0-540 fpm.
B scale: 0-630 fpm.
These three printing speeds are considered as ralatively low,
medium and high speed respectively.
31
The evaluation method is described as follow:
every strip was divided into seven sections of one inch length
per section, and 3/4 inch wide.
printed area
4f
1 "
1 2 3 4 5 6 7
3/4"
J
PART TWO: RESULTS
Fig. 10. Diagram of printed strip
RELATIONSHIP OF VISCOSITY AND INK TACK
Fig. 11, 12 and 13 show that the ink tack readings of
the three printing inks ( cyan, magenta and yellow inks )
relate to the time factor after running the Inkometer. The
solvent was used to modify the tack and viscosity of the ink.
32
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I P I printing heatset ink were used and #8 web heatset
tack reducer (solvent) from Braden Sutphin Ink Company was
used. The reduction of the ink tack was as follows:
The designated ink numbers (from 1 to 11) of cyan,
magenta and yellow ink represent reducing tack of an ink by
adding 1.5 cc of tack reducer per 150 cc of ink at a time. The
tack was reducer gradually from ink 1 to ink 11. Ink 1 was
used as supplied while 1.5 cc per 150 cc of an ink was
progressively changed to 3.0 cc per 150 cc of an ink and so
forth.
The first question investigated was whether there was any
relationship between ink tack and viscosity. Fig. 14 shows
that a selected tack reading, which was taken one minute after
running the inkometer, correlects with the viscosity .The
results indicate that the viscosity increases as the tack
increases. ( The data of tack and viscosity are showed in
appendix A )
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RELATIONSHIP OF VISCOSITY AND PAPER PICKING
An earlier study found that higher ink tack results in
increased paper picking and higher press speeds result in
increased paper picking. The second question was whether there
also existed a relationship between viscosity and paper
picking.
Fig. 15, 16 and 17 show that the comparisons of paper
picking as affected by changing viscosity and tack. Obviously,
it is indicated that the higher the viscosity of an ink the
more increased in the paper picking and that higher the press
speeds with the same viscosity of the ink results in increased
paper picking.
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Inks ", Taga Proceeding, 1967, pp. 59.
2. Orapan Chongpipatanasook, " Studies of the Properties of
Poly (Ethylene Oxide) as a Substitute for Gum Arabic in
the Fountain Solution ", RIT Theses, June 1976, pp. 20-21
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CHAPTER FOUR
CONCLUSIONS AND RECOMMENDATIONS
This study investigated the relationship of ink tack and
viscosity. The viscosity vs paper picking was compared to the
tack vs paper picking.
Firstly, from the results, there exists a relationship
between viscosity and tack. If the viscosity is changed, the
tack is changed.
Secondly, the paper picking is affected by both viscosity
and tack. It is seen when comparing the two curves (viscosity
vs picking and tack vs picking) of same ink, that the shapes
of the curves are quite similar. The results also show that it
is necessary to decrease viscosity and tack in order to avoid
causing picking during high speed printing.
Viscosity readings should be preferable to tack reading
for predicting ink behavior on the press. However, at present,
it is more concern to measure tack with the Inkometer than to
measure viscosity with viscometer.
RECOMEMDATIONS FOR FURTHER STUDY
This experiment is basically a non-press investigation.
43
It is necessary to observe both viscosity and tack behavior on
the press. It would be interesting to study the effect of
scumming, trapping and temperature increase by viscosity and
tack.
In addition, ink formulation is very important for the
ink performance on the press since it not only affects the
adhesion but also affects ink flow behaviors. A possible
question is whether changing the different types of vehicles
of an ink will affect the relationship between viscosity and
tack.
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APPENDIX A
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APPENDIX C
THWING-ALBERT INKOMETER
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Since the earliest attempts of man to print by
transferring ink from one surface to another, the
characteristics of printing ink have been an important
factor in the quality of the printed product. Blocks
can be cut, type can be cast and set, plates can
be engraved or etched, with consummate skill, but
good printing cannot be done unless the ink is
adapted to the printing and printed surfaces, and
to the method of producing the impression.
Standardization of ink consistency was hindered
by a lack of knowledge and of adequate testing
methods. Various terms were used to describe the
manifestations of consistency; such as viscosity,
body, stiffness or softness, length or shortness, lifting
properties, and tack, but the actual characteristics
which determine the printing quality of an ink were
not understood. Methods of testing were extremely
empirical and involved the human element to a
large extent. What standardization was accom
plished depended on the maintenance of so-called
standard samples, but it is well known that ink
consistency varies both reversibly and irreversibly
with age, and that the ink maker must depend
largely on experience and judgment in adjusting
the consistencies of successive batches of any given
ink.
Obviously, the logical solution of the problem
of consistency standardization depended on the de
velopment of means whereby ink consistency could
be accurately measured and represented by numeri
cal values. Also, since inks are thixotropic plastic
materials subject to reversible changes in consis
tency with mechanical agitation, consistency meas
urements should be taken while the inks are in a
state of agitation comparable to that which takes
place during actual printing.
After a most exhaustive study of the whole
subject extending over a period of years, the Litho
graphic Technical Foundation found it was neces
sary to develop a totally new method in which the
printing conditions were closely
approximated dur
ing measurement. This study resulted in the develop
ment of an instrument called THE INKOMETER
which is of outstanding value to manufacturers and
users of printing inks.
The Inkometer is an instrument designed to
measure the effective consistency of lithographic
and printing inks under conditions in which the
degree of working of the ink closely approximates
that which takes place during printing. Previously
it was the practice to maintain "shelf or
samples of inks set aside from satisfactory batches
and to compare new lots of ink with these samples
by means of
"finger"
tests for tack and length. Such
tests have serious disadvantages, the principal of
which are:
1. The tests are relatively static, and in many
cases inks which they indicate to be the same are
quite different after they have been subjected to the
breaking-down action of the ink rollers on the press.
2. The results depend to a large degree on the
experience and judgment of the operator.
3. There is no means whereby length and tack
can be recorded in numerical terms. Thus, since the
"shelf change in consistence with age,
there is no basis for standardization.
The Inkometer overcomes these difficulties. Tests
are made under dynamic conditions approaching
closely the conditions which exist on the ink-distrib
uting system of the press during printing. Results
are obtained in numerical values for the torque re
quired to
"work"
the ink film at known rates, with
predetermined film thickness and temperature. Rec
ords can be made either in the form of consistency
curves, or of numerical values for tack and length.
The Inkometer is suitable for testing all litho
graphic or printing inks having definite plastic
properties, and which contain no volatile thinners.
An outstanding expert has stated:
"The Inkometer is the instrument which at present
measures best the integrated forces involved in film
splitting and the ejffects of speed, film thickness, tempera
ture, and solvent evaporation on these
forces."
We will be glad to supply complete data.
to
INSTRUCTIONS FOR OPERATING THE THWING-ALBERT INKOMETER
FIGURE 1 INKOMETER FRONT VIEW
There are two models of the Inkometer, the B-45
model made to operate at speeds of 314, 628 and 942
feet per minute (400, 800 and 1200 revolutions per
minute) and the C-46 model which operates at speeds
of 314, 942 and 1570 feet per minute (400, 1200 and
2000 revolutions per minute.
Both models can be operated with vulcanized
oil rollers, synthetic rubber rollers or any compo
sition covered rollers. The general trend is to operate
with the new synthetic rollers which maintain the
same degree of hardness over a longer period of
time. For heat-set inks synthetic rollers are neces
sary. THWING-ALBERT INSTRUMENT COMPANY
can supply the roller cores which may be covered
as desired by the customer, or furnish the cores
covered ready to use.
SETTING UP
the Inkometer should be set up in a room
where temperature and humidity can be controlled.
Otherwise it should be located where variations in
these conditions and air drafts are at a minimum.
Locations near windows or doorways are unsatis
factory as drafts will cause variations in readings.
The instrument should be set on a heavy bench,
mounted so it will not absorb building vibrations.
It is important to level the Inkometer carefully,
guided by the circular level mounted at the right
front of the instrument.
The delicate pivot bearings of the scale beam,
connecting link and dashpot (A, Fig 1) may be
damaged in moving the Inkometer, or may become
loose through constant use of the Inkometer. It is
very important that they be kept in good adjustment
for accurate readings. The bearings should have a
minimum of play and yet be free. When the bearings
are properly adjusted, and with the swinging frame
locked (lever C to the right, Fig. 1), the index (B)
located to the right of the scale beam should point
to the middle line on the end of the beam. Alignment
of the beam may be accompanied by loosening the
lock nut on the connecting link, turning the rod, and
retightening the nut. (See drawing * 1 0 1 106A).
Fill the dashpot (H, Fig. 2) with light (SAE *20)
motor oil. It is recommended that the oil be allowed
to enter the dashpot by running down the piston
shaft while the piston is moved up and down, to
eliminate air pockets. The cover of the dashpot then
does not need to be removed.
TEMPERATURE CONTROL
The thermostatic bath (D, Fig. 2) should be filled
with water containing a small amount of potassium
bichromate to a point above the pump intake. The
bichromate acts to prevent corrosion; sufficient should
be present to color the water yellow.
The heating element in the water bath is turned
on by a switch at the top of the relay box mounted
to the bath, back of the instrument.
^o!J^-i^toiS^f^
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FIGURE 2 INKOMETER LEFT SIDE
A pilot light in the rear lights whenever the
heating element is operating. The heater is con
trolled by a bimetallic thermoregulator suspended in
the bath. Adjustments in the bath temperature are
made by a knob on the side of the thermoregulator.
Turn this to raise or to lower the temperature. When
the thermometer mounted in the bath shows the
proper temperature, the light should alternate off
and on. A temperature of 90 Fahr. is specified for
general ink testing purposes. The bath will reach
this temperature from
70 Fahr. in about twenty
minutes. Extreme care should be used in adjusting
the temperature as close to
90 Fahr. as possible.
When a temperature change occurs in either
room or bath temperature, at least fifteen minutes
of running dry must be allowed for the rollers to
reach equilibrium. It is also necessary to rebalance
the Inkometer.
It is difficult to maintain a water bath tempera
ture less than ten degrees above room temperature,
especially when humidity is high, unless special
arrangements are made for cooling. Ice may be
added at frequent intervals or tap water may be
piped into the tank. However, the recommended
90
Fahr. temperature is normally very easy to maintain.
LUBRICATION
Daily lubrication consists of applying a few
drops of good lathe point center oil to the shafts
of the vibrator roller, and on the swinging frame
bearings; as well as on the moving parts of the
vibrator crank. The miniature ball bearings in the
weighing mechanism require no lubrication.
The transmission of Model B-45 has two gear
cases requiring lubrication from separate points. The
Model C-46 has one case. A lubricant similar to
Houghton's Hydro Drive MIH 30 (SAE *30) is recom
mended.
Motor bearings should be given several drops
of lubricating oil at least once each week.
The ball bearings supporting the top roller need
not be oiled. However, a light film of a very light
oil may be applied occasionally when changing
rollers. A large quantity, or a heavy oil, will affect
readings adversely.
ADJUSTMENTS
When run dry, the Inkometer should balance
with sliding weight set at zero. Balance may be
obtained as follows: Lower the top roller (Y, Fig. 1 )
and release the vibrator roller (V) so that both bear
on the metal roller (X). If the Inkometer has not been
in use for several hours see "Measurement of Con
sistency"for special precautions to be taken at this
point. Then, after allowing the rollers to run clean
and dry to warm up, adjust the counterweight (J,
Fig. 2) at the rear of the left end of the swinging
frame so that the beam exactly balances with the
sliding weight set at zero. The beam is released
for balancing by moving the locking lever (C) to the
left.
MtZMLlAfttili^^
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FIGURE 3 APPUCATION OF INK TO ROLLERS
FIGURE 4 MEASUREMENT OF TACK
^nMm>< .&C!tto>.^irfc!i*%J*
With composition covered rollers, the beam will
not balance at the same point at all three speeds.
Normally it should be balanced at the speed used
for testing inks. However, when it is desired to take
readings at all three speeds on one sample of ink
using such rollers, it will be necessary to apply
corrections to readings taken at the two speeds at
which the machine is not in balance. These correc
tions are additive and are constant for a given set
of rollers and a given operating temperature. When
either of these is changed, new corrections should be
computed as indicated below.
With the instrument adjusted to balance at low
speed, as described above, shift to medium speed
and slide the weight along the beam to obtain
balance. Record the scale reading. Repeat this
operation at high speed. These readings for average
rollers on the B-45 Inkometer will be in the neighbor
hood of 1.2 and 1.8 units respectively, depending on
temperature. Then, if the Inkometer remains bal
anced at low speed, the corrected tack readings at
medium and high speeds will be 1.2 and 1.8 units
LESS than the actual scale readings. It is some
times simpler to rebalance the Inkometer at high
speed when testing inks and then ADD corrections
(0.6 and 1.8 in the above case) to the scale readings
at medium and low speeds.
Vulcanized oil rollers do not exhibit the above
spread in balancing points between the three speeds,
and when once balanced at the medium speed, the
Inkometer should be in approximate balance at all
three speeds, provided the roller surfaces are clean
and dry, and the temperature is constant.
The vibrator roller is mounted on two supports
attached to a heavy rod, under spring tension to
produce a bearing force of 8 pounds between the
vibrator and the metal roller. The two ends of the
vibrator roller bear equally on the metal roller when
the Inkometer leaves the manufacturer, but should
adjustments be required later they can be accom
plished easily by adjusting the spring tension. The
lower part of each vibrator support is pinned rigidly
to the rod. The pressure can be determined by using
strips of tissue paper as is done in setting rollers on
a press. When the two ends are adjusted to bear
equally on the metal roller, the vibrator roller should
turn freely.
To prevent unnecessary strain on the pivot
bearings when starting and stopping the motor or
changing speeds, the spring-actuated locking lever
should remain at the right at all times except when
readings are being taken.
The upper roller and vibrator roller should be
locked out of contact with the metal roller when not
in use to prevent the development of
"flats."
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The motor should be turned off before changing
(Switch G, Fig. 1). To make the teeth mesh
more easily the motor coupling may be turned by
hand. Speeds ( F, Fig. 1) should not be changed
while the motor is running, since this might cause
burring of the gear teeth.
SAMPLING THE INK
When sampling inks for consistency determi
nation, care should be taken that the sample is
representative of the entire batch of ink in question.
Ink which has been for some time in the container is
likely to oxidize to some extent near the surface ex
posed to (he air, and a sample taken superficially
may show a different consistency from that of the
main body of the ink. If possible, therefore, it is ad
visable either to mix the entire batch before sam
pling, or to take several samples from various parts
of the batch and mix them thoroughly to provide a
representative sample for testing. Any skin or crust
which forms on the sample should be removed be
fore testing.
MEASUREMENT OF CONSISTENCY
SPECIAL PRECAUTIONS Since the first ink
applied to an Inkometer after several hours standing
is often erratic when the instrument is carefully
warmed up, it is best to proceed as follows:
After the water bath reaches 90 Fahr., apply
enough of any convenient ink to cover the rollers
with a spatula and allow the Inkometer to run
at low speed for one minute. It is not necessary
to take readings on this ink since it serves only
to warm up the rollers.
Clean the rollers.
Allow the Inkometer to run dry until the beam
balances with the sliding weight set at zero.
Fill the ink metering device (L, Fig. 1) with the
ink to be tested, by means of a spatula. Push the
piston all the way out, and then allow it to return
slowly, meanwhile working the ink into the cup
with the spatula to eliminate air bubbles. Finally,
scrape off the excess ink by passing the edge of the
spatula across the end of the pipette.
Stop the Inkometer and spread the ink evenly
across the upper roller as shown in Fig. 3. Wipe
off any ink remaining in the pipette on the vibrator.
The film thickness obtained in this manner is 0.0005
inch within plus or minus 1%.
To avoid excessive flying when the Inkometer
is started, obtain initial distribution by turning the
motor coupling by hand. This procedure should be
standardized and take no longer than ten seconds.
Start the Inkometer and an accurate timer to
gether. The Kodak Interval Timer has been found
superior to a stop watch for use with the Inkometer.
itifflM
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FIGURE 5 CLEANING OF ROLLERS
Readings may be taken in several ways, two
of which will be described here. In one method,
the ink is allowed to distribute one minute at medium
speed, then the machine is shifted to high speed and
the beam balanced as shown in Fig. 4. A second
reading is taken at medium speed and a third at
low speed, these two latter readings taking a total
of about one minute. In all cases, readings are taken
by releasing the swinging frame by moving the key
lever C to the left with the left hand while adjusting
the sliding weight with the right hand. This method
is especially suitable for oil inks.
A second, and more popular, method of taking
readings involves a careful time schedule while
running at only one speed. This method is useful in
testing heat-set inks, and lends itself well to routine
control work. Readings are taken at twenty seconds,
forty seconds, one minute and two minutes after
starting the Inkometer. Practice is necessary to
adhere rigorously to this schedule, but for inks with
volatile solvents it is very important to do so. The
twenty second reading corresponds roughly with
the tack on a press in continuous operation.
Interesting results can often be obtained by
continuing the test for longer periods, taking readings
at one minute intervals.
For control work when it is not always known
by the operator in advance whether a sample is oil
or heat set, it has been found that using the lowest
of the three readings in the first minute as a single
measure of consistency gives reasonably satis
factory results with both types of inks.
These two methods may be combined as desired
for special problems.
Check readings on any ink should be made on
fresh samples after the usual ten minute waiting
period. When all the necessary precautions are
taken, successive tack readings on any given ink
have been found to check within 1.0%, except when
solvents are present which are either very volatile
or absorbed rapidly by the rollers.
CLEANING
With the Inkometer running at low speed, put
enough solvent on the rollers to soften the ink to a
very liquid consistency. Use kerosene for oil and
heat set inks; use a convenient glycol for glycol
type inks. The use of too volatile solvents tends to
chill the rollers, and gives erratic results. The use
of too strong solvents will deteriorate the rollers,
and also cause erratic results. Solvents may be
kept conveniently in ordinary oil cans.
A large amount of the ink-solvent mixture can
be removed with a straight edge of stiff paper ap
plied to the water cooled roller underneath.
Fold a rag in the form of a pad, leaving no
loose strings to get caught on the roller, and continue
cleaning by holding this against the lower side of
the water roller (Fig. 5), moving it from side to side
and using a fresh surface occasionally until the
rollers become practically free from ink and solvent.
Clean the sides of the water roller with the rag
and lightly touch the edges ol the two elastic rollers
if necessary, to clean the ridge which often forms
there.
M& WmSmi
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Add smaller amounts of solvent and repeat
until the rag shows no color from the ink. Usually
three applications are sufficient, cleaning being
complete in two minutes.
If synthetic rubber rollers develop a glazed ap
pearance which is difficult to remove, use a few
drops of a 5% caustic solution followed by a regular
cleaning with a glycol solvent.
The bar behind the upper roller must be cleaned
occasionally by scraping to prevent buildup of ink,
which would eventually transfer to the brass roller
and cause incorrect readings.
The beam should be kept clean to enable the
sliding weight to move freely. The weight may be
removed from the right end of the beam for cleaning,
if the index is removed.
The Inkometer should run until beam balances
at zero before the next ink is applied.
CHANGING ROLLERS
The Inkometer is designed to make replace
ment of rollers a quick and simple operation. The
upper roller operates in ball bearings which are
housed in two bearing supports hinged on a shaft
which serves to connect and align them.
The shaft is locked in place by a hollow-head set
screw in the left side frame of the swinging frame.
After this screw is backed out the shaft may be with
drawn. The upper roller-with support is then rolled
forward over the brass roller, care being taken not
to jar the beam. Another set screw at the right end
of the hollow shaft connecting the bearing supports
must now be backed out, after which the supports
with the bearings may be pulled off the shaft ends
of the roller. These should fit snugly without play,
but should not require undue force for their removal.
The reverse procedure is followed to replace the top
roller asse.nbly.
The vibrator roller is removed by simply un
screwing the set screw in the front of the vibrator
roller support. Remove the nylon bearing assembly.
After changing rollers it is a wise precaution
to turn the entire mechanism several revolutions by
hand before starting the motor. Any undue stiffness
or binding should be traced to its source and the
cause removed.
It is advisable to save at least one ink of an
inert type for use in standardizing new rollers. If
rollers vary much in hardness, oil resistance or sur
face smoothness, readings will not check, and it
will be necessary to make adjustments when such
changes are made.
TABULATION OF RESULTS
When readings are taken in three speeds on
oil inks it is often convenient to tabulate all the
readings, as well as the difference between the high
and low speed readings. Tack may be taken as
the reading either at the speed most nearly approxi
mating press speed, or at any arbitrarily selected
speed for purposes of simplicity. The difference
between the high and low speed readings is indic
ative of
"length"
or "shortness", although not in all
cases synonymous with the common conceptions of
those terms.
Inks with volatile solvents are best tested by
taking readings on a time schedule, and can be
studied easily by plotting Inkometer readings against
time, either on linear or on semilog paper. These
graphs indicate the volatility of the solvent as well
as the original tack of the ink.. When it is desired
to compare readings at the three speeds for special
purposes, it is recommended that seperate tests be
run at each speed, and that approximate readings
from each of the three tests be compared.
A numerical measure of press stability can be
derived by noting the percentage increase in tack
during a given time.
FLYING TESTS
The degree of flying of an ink may be made a
matter of record by use of the Inkometer. If desired,
the flying may be measured during an ordinary
tack determination without losing any time. This
test has the advantages of controlled speed, tempera
ture, film thickness and roller contact pressure. The
test may be conducted by inserting a piece of paper
under the rollers, supported in such a way that it
does not interfere with the movement of the swing
ing frame. If the paper is inserted a few seconds
after starting the machine, the uneven and abnormal
ly heavy flying during initial ink distribution will
be avoided. At the end of one minute the paper may
be withdrawn. Partially covering the sheet with a
strip of metal during the test provides a white back
ground for ease in estimating the density of the
flying.
SPECIFICATIONS FOR
COVERING ROLLERS
Rollers are ground to a true cylindrical surface
on the journals, with a diametric tolerance of plus
or minus
0.002"
and a total runout of 0.002". Length
is held to within plus or minus 0.020".
Standard sizes are:
Top roller
3.125" FDx 6.125" long
Vibrator2.000" FDx 7.250" long
ifiiii
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INKOMETER DIRECT READING ATTACHMENT
Features:
' READINGS TRANSFERRED TO INDICATOR
BY ELECTRONIC LOAD CELL
* SCALE MAGNIFICATION SWITCH EXPANDS
SCALE TO TWICE SIZE
* TWO INKOMETERS CAN OPERATE FROM
ONE DIRECT READING ATTACHMENT
* CAN BE ATTACHED TO ANY INKOMETER IN
THE FIELD
Description:
The Thwing-Albert Direct Reading Attachment receives the signal from the
Inkometer through an Electronic Load Cell The Load Cell is attached to the inkometer
measuring system, not to the scale beam of the Inkometer. It is mounted in place of
the Dash Pot Linkage Arm. This permits use of the Inkometer in the conventional manner
(See illustration on back page.)
The "Readout" Indicator is calibrated to read from 0 to 25 full scale. A
selector switch is conveniently located directly below the meter and when set to
position +25 the 25 to 50 scale can be read out full scale.
Inkometer Check Weights are available for purchase as a quick and easy way
to check the calibration of the Direct Reading Attachment to the Inkometer.
The Direct Reading Attachment can be easily installed on existing Inkometers
in the field without difficulty.
THWING-ALBERT INSTRUMENT COMPANY
10960 DUJTON ROAD, PHILADELPHIA, PENNA. 19154, U. S. A. minted in u. s. a
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The Thwing-Albert Direct Reading Attahcment was developed to help eliminate the
element of human error found in Inkometer tack readings. We discovered that two or
more operators, using the same ink samples, on the same Inkometer under quality control
conditions, would receive readings which varied as much as two full points.
The results further indicated that the majority of variation appeared within the
first minute of tack readings.
When a 20 or 30 second reading was required the operator experienced diffi
culty trying to start the Inkometer and the stop watch, then balancing the scale beam
weight, all within the required elapsed period of time.
The Direct Reading Attachment eliminates balancing the scale beam weight. By
turning a knob located on the right side of the Direct Reading Attachment, the zero
point is locked in. When the operator requires a tack reading under one minute he need
only watch the readout indicator, leaving his hands free to mark down the observations.
The Direct Reading Attachment is individually mounted with an adjustable stand
for the convenience to operate and observe.
This photograph illustrates the
simplicity of adapting the Elec
tronic Load Cell, in place of the
Dash Pot Linkage Arm, on any new
or used Inkometer
Bui let in No. 651
THWING-ALBERT INSTRUMENT COMPANY
10960 DUTTON ROAD, PHILADELPHIA, PENNA. 19154, U. S. A. printed in u. s. a.
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Viscometer
Brookfield Engineering Labortories, Inc.
240 Cushing St .
Stoughton, Mass. 02072
What the viscometer measures i
'*
Before we can use the Brookfield viscometer we must
know what it is measuring. The Brookfield is designed to
measure the viscosity of liquids which range from water to
sticky solutions such as printing inks. Viscosity is the
fluid friction or drag of the solution. Fluid friction force
is the energy required to shear one layer of fluid to anouther
layer. The shear of layers can be called internal friction.
Spindles of the viscometer apply the force required to shear
the solution. Each spindle has a different surface area. In
order to have movement of the spindles the instrument exceeds
the fluid friction.
viscosity=
shear stress =
shear stress
rate of shear
F shearing force
area
How the viscometer works:
In side the head of the Brookfield viscometer is the
spindle drive and dial. Its spindle drive consist of a synchronous
motor which drives a gear train. The gear train provides the
various spindle speeds (rpm.). At the end of the gear train is
a shaft which is connected directly to the dial. On the opposite
side of the dial a torsion spring is connected. The spring is
made of beryllium copper. Springs are selected which meet a desired
spring rate. At the other end of the spring the spindle shaft
is connected. The pointer is also connected to the spring - shaft
connect ion point .
When the shaft is rotated the fluid applies a force. That
force is transmitted to the spring. The spring winds up until the
tension (force) equals the fluid force. Since the pointer is
attached to the spring, the pointer also rotates. The pointer
rotates the same number of degrees that the spring winds up.
This pointer movement gives us a scale reading from 0 to 100.
If the pointer equals 100 then the next smallest spindle should
be used. Readings of i00 mean that the spring is wound to its
maximum tension.
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To obtain an accurate reading a dial value approaching
100 should be obtained. This is dona to utilize the moat critical
spring rate. A reading of 80 to 95 is desired. Scale readings
can be changed by changing spindles or changing the speed
(thus torque). Changing the spindles changes the shear stress.
Stated earlier that shear stress s F/A. When spindles are changed
they either decrease or increase the contact area. This in turn
changes the force required to shear.
How to use the viscometer!
The Brookfield has two forms of set up which must be
completed prior to use. Step # 1 is to level the mounting
stand. Leveling of the stand is done using the thumb screws
at the bottom. The bubble in the level must be in the center
of the black circle. Step # 2 is the leveling of the viscometer
on the stand. This set up is performed the same way as step # 1.
Conditions which reduce the units accuracy.
1.) When using RV spindles the guard should be attached. Using
the unit without the guard would cause a slight reduction in
the readings.
2.) Spindles which rotate to close to the containers walls would
slightly increase the viscosity readings.
3.) Dried ink on spindles would increase contact area. Therefore
increasing the shear force. Viscosity readings would increase
a small amount .
4.) Improper depth of spindles could cause an increase or
decrease in readings.
Calculating viscosity using scale readings*
Example 1 - A fountain solution is being used which
we need to know the viscosity. .To make viscosity
measurements on solutions of this type the RV
spindles are used. After placing the solution
into a container the test can be made. The
viscometer is lowered into the fluid. RV spindles
are inserted in the fluid until the shaft under
cut. To make the measurement spindle * 1 was
chosen. A speed of 100 was used to obtain a
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maximum reading. After letting the unit run for
a while a scale reading of 21 was obtained.
Formula for RV spindles.
V * D x f V a viscosity
D b dial reading
F x factor
To find the factor chart A is used.
Looking on the chart a value of 1 was determined
for spindle # 1 . Knowing both D and F values
a viscosity of 21 cps was calculated.
Example 2 - Several inks have to be tested for their
properties. The first test is to measure the
viscosity. To make the measurements RVT spindles
were used. These spindles look like a T bar.
For this test the guard isn't used. After lowering
the spindle into the ink, we let it run for
several minutes. A reading of 80 was aquired
for a spindle D at 1 rpm.
Formula for RVT spindles.
V=DxKxF Vs viscosity
K - 0.01
F = factor
To find the factor value chart B is used.
From the chart, a value of 1mm was determined.
Using the above formula a viscosity of 800,000 cps
was calculated.
RV SPINDLES 76
f
left hand thread
- shaft under cut
( depth indicator )
left hand thread
coupling
RVT SPINDLES
spindle chuck
weight ( used for in'
RVT spindle
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RV Spindles
^-^^spindle
rpm *~^
#" /
r
2 3 4 5 6 7
0.6 2CO 800 2m 4m 8m 20m 80m
1 100 400 lm 2m 4m 10m 40m
2 50 200 500 lm 2<u 5m 2On
2.5 40 160 400 800 1 .6m 4m J-Stn.
4 25 100 250 500 lm 2.5m 10m
5 20 80 200 400 800 2m 8m
10 10 40 100 200 400 lm 4m
20 5
2
20
8
50 100 200 500 2m
50 20 40 80 200 800
400100 1 4 10 20 40 100
table A
m= 1,000
RVT Spindles
rpm^^J^
A B C D E F
0.5 400m 800m 2mm 4mm 10mm 20mr\
1 200m 400m 1mm 2mm 5mm 10mm
2.5 80m 160m 400m 800m 2mm 4mm
5 40m 80m 200m 400m 1mm 2mm
m = 1,000 mm s 1,000,000
table B
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THE IGT-PRINTABILITY TESTER 620.1.05 . 676.017.1
Introduction
The prediction of printing results on paper is extremely
difficult. Up to now a number of properties affecting the
printing quality were separately measured, e g strength.
hardness, smoothness etc From these figures the suita
bility of the paper and the probable printing results weie
predicted Unfortunately a given apparatus does not al
ways measure the propeities for which it was designed
It is not surpnsmg that considerable differences betwenn
the predicted and the actual results were often found
This method therefore is both unreliable and tedious The
best method obviously is printing upon the paper to be
used This however is costly and timedevouring Moreovei
it is very difficult to maintain constant conditions during
printing An apparatus has therefore been cons'ructed
which puts an end to all these difficulties Printing pres
sure, the thickness of the ink layer, cylinder covering and
printing speed can be kept constant or quickly changed
without the slightest difficulty A very small amount of ink
and paper is required The tes's only take a short time
Instrumentation
The IGT printability tester, with the aid of which test
strips can be printed under perfect experimental contiol.
consists of two parts: a printing apparatus (fig. 1) and an
inking apparatus (fig 2) The inking apparatus
consists
of two inking systems, each of which
comprises two steel
rolleis and one polyurethane roller (which, if required.
may be replaced by a glue-glycerine roller or a
rubber
roller) On the latter an accurately measured quantity
of
ink (See Information Leaflet A-6. the IGT Ink Pipette) is figure 1
evenly distributed after which the printing forme a 10
mm wide disc is inked up during a certain space of
time. The layer of ink on the printing forme is in this
manner kept constant.
The printing forme (8) is then placed on the printing
apparatus (fig 1). which provides the counterpart of an
impression cylinder in the shape of a sector of 150 (5)
On the othei side of the apparatus the spindle to which
the sector is attached carries a weighted pendulum (1).
which may be fixed in the position depicted in the
drawing When leleased by the lever (2). the pendulum
descends with increasing speed. The pressure exerted on
the packing (3) by the printing forme can be adiusted by
means of a handle (7) The strip of paper to be tested
is placed on the packing and secured with a clamp (9)
dllfl l.w mvl l>, II'.. hm (41 T|i.. ->. 1 1 . t --| O"no ifi
touch with the bottom of the strip The print is produced
by releasing the pendulum throwing out of gear is accom
plished by the lever (6) The initial printing speed is nil.
It increases with the descent of the pendulum and reaches
Its maximum when the pendulum has reached its lowest
position (fig. 4). The maximum printing speed is about
230 feet/min.
High printing speed
The speed limit of about 230 feet/min. of the standard
prlntability tester does not match the behaviour of paper
and ink at high 6peeds as on modern rotary presses. With
this in view a spring drive device has been designed
(fig. 3) by means of which the printing speed can be
pressed up to about 450. 560 and 650 feet/min. (See
fig. 4).
Supplementary distribution mechanism
In order to improve the ink distribution on the rollers, the
inking system may be equiped with a supplementary distri
bution mechanism. With this a better uniformity of ink
layer thickness is obtained.
APPLICATIONS
t. The pick resistance of paper
The greater the printing speed, the sooner picking occurs.
Highly pick-resistant paper, therefore, only picks at high
printing speeds. Consequently, the distance between the
bottom of the test strip and the point where picking is
observed expresses a certain degree of pick resistance.
which can be expressed in numbers Both paper and ink
can be tested on their tendency to pick. Standard ink and
standard paper are used in testing paper and ink. respec
tively.
2. The density of the print
The density of the print is an important aid in determining
the printability of paper, eg its suitability as halftone
paper. In this test the sector is turned by hand
3. Opacity and colour of the print
From a print on the paper to be used it is possible to get
an inquiry about the opacity and the colour of an ink.
In this way the colour of an ink may be checked.
4. The striking-in of ink during the first minute
Immediately after the print is made, the printed test strip
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on the packing is covered with a strip of good art paper.
One third of the sector, with both strips, is allowed to
descend (in touch with the printing forme) 5 sec. after
the first print is made: the second third of the sector is
released after 30 sec and the last part after 60 sec. Slight
striking-in is associated with transference of a large
quantity of ink to the art paper; more rapid striking-in is
characterized by transference of less Ink. The rapidity of
strlklng-in is determined on the basis of the density of the
Ink transferred to each part of the strip of art paper.
5. Drying time
Strips printed with variour inks can be used in drying
time tests carried out with the aid of the IGT drying lime
recorder (See Information Leaflet A-1 the IGT Drying
Time Recorder).
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6. Smoothness
The smoothness of paper can be tested on the basis of
prints made with a small quantity of ink and under slight
pressure. The smoother the paper, the more uniform the
print.
7. Printing penetration tests
By spotting a drop of dibutylphtalate on the disc and
making a print immediately after this with falling pendu
lum, the drop is squeezed out to an -elliptically shaped
blot. Smooth, well closed papers show a long drawn
spot; rough, porous papers a short spot. In this way a
very good inquiry regarding the properties of the paper
may be made in a short time. The volume of the drop
can be kept constant with the aid of a syringe
The IGT -printability tester has a great many other possi
bilities. The seven points described however, are the
most important. The main advantages are: the compact
ness of the apparatus, the few materials required and the
extent of certainty with which its predicts printing results.
OVERALL SIZE OF THE INSTRUMENTS:
Printability tester:
Height 33 rm. Length and width 37 x ?3'/j cm
Weight 19 8 kg
Inking apparatus:
Height ?2'/? cm. Length and width 46 x 37 cm
Weight 21.4 kg
Current 110 V or 220 V 50/60 cycl
All specifications subject to chance without notice
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